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Abstract
Inter-professional collaboration is a necessity when tackling the challenges
of sustainability. Sustainable design requires a transdisciplinary approach,
based on a broader view of the problem, constructed by several experts, and
oriented towards a shared goal. This type of activity requires two-fold
reflection between the professional knowledge and shared understanding,
with the aid of conceptual artifacts and instruments. The strengths of design
thinking and practice can benefit such iteration.
This article studies inter-professional knowledge creation in a context of
sustainable design education. Furthermore, it is implying activity theory
and its concept of expansive learning to better assess the process of
knowledge co-creation in such context. According to its theoretical
understanding the contradictions emerge from specific actors within the
shared problem space, between the interacting activity systems related to
epistemic traditions and historical development of the collaboration.
This paper describes a case example to showcase the approach by activity
theory in understanding transdisciplinary design activities. Data is gathered
from student feedback of a Master’s programme that aims into interprofessional expertise, and then assessed through the aforementioned
theoretical scope. Aim is to position further research and development
within the programme. Findings suggest improvements that help to develop
better instruments, management and setting for the education of future
design collaborators promoting sustainability in their practice.
Keywords: sustainable design education, inter-professional design
collaboration, transdisciplinarity, activity theory, expansive learning
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Introduction to The Problem Context
Contemporary approach on research on sustainability requires a trans-scientific approach
(Tukker, et al. 2008). In the pursue of more sustainable design solutions there is a
growing trend to expand the stakeholder and interest scope of design activities.
Sustainable design, but also for user-centered design, co-design and system design
follow the critical design discourse that started half a decade ago (Fuad-Luke, 2009). As
other contemporary views on design, sustainable design is extending the role of designer
from crafts to strategic development, to the facilitation of co-creation, and finally to
mediation of a shared understanding. Contemporary design processes can be agents for
change in several ways. Collaboration with several professionals, experts and
stakeholder networks creates a new role for design that is aimed at 'promoting, facilitating
and setting the conditions' for system innovation (Vezzoli, et al. 2008:2). Hence, the focus
in design activities moves towards the facilitation of collaboration.

Inter-professional sustainable design
Sustainable design outcomes should be effective in several respects (e.g. social and
economic) requiring input from several experts. This links together not only the designers,
other planners and users, but also their values, concepts, tools and processes. A growing
number of institutes and new actors from private enterprise to government agencies are
adopting interdisciplinary practices (Bruun, et al. 2005:24). These processes involve
different actors from the realms of business, scientific research, and politics, and their
values and knowledge interact through 'hybridization', producing novel innovations,
scientific knowledge, and societal policies (Nieminen, 2004:26). When interdisciplinary
approach is related to real life cases, it evolves into transdisciplinarity (Hukkinen, 2008).
Furthermore, sustainability is a case-dependent concept, and its measuring depends on
the point of view. Such design interaction require a transdisciplinary dialogue between the
participants (Wahl & Baxter, 2008), in which they create a shared problem space that is
able to produce outcomes based on unified vision, hybrid knowledge (Bruun, et al. 2005)
and negotiated values. In the future such collaborative teams will play an ever-growing
role in organizations, but their shape and form will be more transient, self-governing and
responsive (Engeström, 2008). To be fully functional these teams require proper
management and methods to improve the co-creation process.

Aim of this article
This article studies how sustainability can be fostered within transdisciplinary design
processes, and what models of working should be used to develop inter-professional
design education. A strong focus is laid to model collaborative design process as an
activity to co-create new knowledge. Data is gathered from a multidisciplinary Master's
programme in sustainable design, from Aalto University, Finland. The findings are then
reflected on the theory to position an approach for further research and development.
Focus is on questions such as:


How does value and knowledge creation happen in inter-professional design
process in the context of sustainability, and how could design education be
evolved to support even better transdisciplinary dialogue?



How do the disciplinary processes and inter-professional processes interact in
such knowledge creation process?

Main emphasis in this article is to better understand how activity theory (Vygotski, 1978)
and its concept of expansive learning (Engeström, 1987) could be utilized in
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understanding and developing collaborative inter-professional design. In the data
assessment the focus is on identifying different contradictions emerging from the interprofessional design collaboration (and the conflicts created by them) and in developing
methods, instruments or tools to improve transdisciplinary design process. Furthermore,
the aim is to use these findings in developing such activities in the Master's programme,
and in design education in general.

Background, Theory and Reflections
To better support transdisciplinary processes in inter-professional design and its
education, a better understanding of the dynamics, inputs and activities is required.
These include the extensive negotiation of professional, disciplinary views and value
systems, various psychological dynamics and continuous iterative reflection in action.
Transdisciplinary, inter-professional knotworking is the 'emerging mode of collaboration'
in work settings that move toward co-configuration (Engeström & Sannino, 2010:13;
Engeström, 2008). Contemporary design activity is a reflective process of framing and reframing (Schön, 1983; 1994) that utilizes artifacts in assessing its problem context
iteratively. For the facilitation of co-configuration it can help to assess both the problem at
hand but more importantly also the process of the collaboration itself.

The new mode of designing
Sustainability requires inter-professional approach with a shared understanding and
vision. As the collaborators aim towards a common goal and their knowledge and value
systems integrate further, more traditional multidisciplinary approach evolves into
interdisciplinarity (Hukkinen, 2008). Eventually, after this collaboration is linked to real-life
cases, it develops into transdisciplinarity (Ibid.), integrating and merging the existing
professional knowledge for expanded understanding of the problem (e.g. Shin, et al.
2008; Wahl & Baxter, 2008).
Knowledge emerging from transdisciplinary design collaboration resembles "Mode 2"
knowledge (Gibbons, et al. 1994), transcending from the 'old paradigm of scientific
enquiry' (i.e. "Mode 1") characterized by 'internally-driven taxonomy of disciplines'
(Nowotny, et al. 2003:179). Such knowledge is socially distributed, application-oriented
and transdisciplinary (Ibid.), and not necessarily simply 'derived from pre-existing
disciplines' but generated within the context of application (Ibid.:186), being qualitatively
different from its sources (Hukkinen, 2008). Transdisciplinarity aims to sustain the
'disciplinary core', but to 'rearrange' particular discipline’s knowledge (Pohl, 2005:1175).
Thus, the process requires both professional and collaborative abilities, and skills for their
reflection and synthesising.
Innovation and learning are increasingly taking place in 'collaborative constellations',
where a concept of “boundary crossing” describes such interaction (Engeström &
Sannino, 2010:12). Successful boundary crossing leads into 'negotiated knotworking'
between the participants (Ibid.:13), as they merge their understanding. Expert knowledge
cannot be directly taught, but instead only learned 'through participating personally in a
sustained process of solving problems' (Hakkarainen, et al. 2004:22). In fluid contexts, as
in inter-professional design, the concept of knotworking links collaboration and knowledge
production (Engeström, 2008). Similarly, in a transdisciplinary design dialogue (Wahl &
Baxter, 2008) the participants collaboratively weave and knot together an extended
knowledge base for decision-making.
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Creating transdisciplinary knowledge
In inter-professional, transdisciplinary design collaboration different professionals from
different disciplines integrate and translate their knowledge (Bruun, et al. 2005) and
create an interaction space, which can be called for example as "mediation space"
(Després, et al. 2004), "input space" (Hukkinen, 2008), "joint problem space" (Sarmiento,
2008) or "trading zone" (Gibbons, et al. 1994). In our earlier study, this was referred to as
“opportunity space” (Marttila & Kohtala, 2010) or “shared problem space” (Kohtala &
Marttila, 2012). In activity theory a resembling concept is called "zone of proximal
development", defined as the space for expansive learning (Engeström, 2000; as in
Engeström & Sannino, 2010). These concepts have differences, but they aim to answer
to the same challenge of understanding the co-creation of knowledge and collaborative
learning (see Table 1).
Table 1: Different types of collaborative problem spaces

Concept name

Author(s)

Knowledge (co-)creation activity

Mediation space

Després, et al. 2004 Mediating collaboratively

Input space

Hukkinen, 2008

Translating knowledge
between professionals

Joint problem
space

Sarmiento, 2008

Inter-subjective meaning
making

Trading zone

Gibbons, et al. 1994 Trading information between
participants

Zone of proximal
development

Engeström, 1987;
Engeström &
Sannino, 2011

Collaborative analysis and
modeling
(-> Expansive learning)

In the concept of expansive learning (Engeström, 1987) the focus is on learning
processes, in which the subject of learning is transformed from 'isolated individuals to
collectives and networks' (Engeström & Sannino, 2010:5). According to activity theory
learning happens as more actors join in to 'a collaborative analysis and modeling of the
zone of proximal development' (Ibid.:6) within a shared problem space. According to
Hakkarainen, et al. (2004) the development of such networked expertise can be
approached from three different perspectives, which are 1) "the knowledge-acquisition
perspective", 2) "the participation perspective, and 3) "the knowledge-creation
perspective". The knowledge-creation metaphor emphasizes 'deliberate transformation of
knowledge and corresponding collective social practices' (Ibid.).
Learning in collaboration happens on all of these levels, but the last is required to better
assess transdisciplinary learning. Such type of collective learning requires the sharing
and merging of knowledge utilizing the use of analogies or pattern recognition. Hence, in
transdisciplinary learning process several partial domains of knowledge – partial mental
models – meet and meld, developing the problem space (Hukkinen, 2008:71). Each
expert’s input provides elements and relationships that are adopted in the construction of
a new mental model (Ibid.) to describe the problem at hand.
Expansive learning, boundary crossing and epistemic translation:
When approaching inter-professional, transdisciplinary knowledge building from the
perspective of problem space, the concept of "disciplines" might prove to be problematic as these may be hard to clearly define - but also rather unnecessary. Another approach is
to refer to epistemic communities and especially “epistemic frameworks” (Bruun, 2000:
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29). The concept of epistemic approach, framework or tradition remains important
because interdisciplinarity requires boundary crossing (Engeström & Sannino, 2010), and
integration and synthesis of knowledge and frameworks that meet in an “epistemic
encounter” between the actors (Bruun, 2000; as in Marttila & Kohtala, 2010).
Experts that are involved with transdisciplinary design processes must break through
their existing professional perspective and challenge their epistemic traditions. This type
of activity can be characterized as 'horizontal expertise where practitioners must move
across boundaries to seek and give help' (Engeström & Sannino, 2010:12). Such process
can also be called “epistemic translation” (as in Hukkinen, 2008; see Figure 1) happening
within a shared problem space. Successful boundary crossing and developmental
transfer are largely dependent on 'appropriate tools', such as 'forms, knowledge
repositories, and graphic models' that can help to expand the shared object (Lambert,
1999; as in Engeström & Sannino, 2010:13). In education this moves emphasis towards
the development of a setting for such interaction.

Figure 1: Epistemic translation in a shared problem space
Source: Developed from Kohtala & Marttila (2012)

Expansive learning – similarly to epistemic translation – is 'a process of concept
formation' (Engeström & Sannino, 2010:20). In a complex problem-setting (as often in
sustainability) different stakeholders produce partial versions of the concepts that are
'inherently polyvalent, debated, incomplete, and often "loose"' (Ibid.). When the focus is
on collective activity systems traditional modes of learning are not sufficient, as '[n]obody
knows exactly what needs to be learned' (Engeström & Sannino, 2010:3). Furthermore, in
collaborative learning the design of the new activity and the acquisition of the knowledge
and skills it requires are increasingly intertwined (Ibid.), posing a challenge to its
management.

Activity theory approach
The studies of cultural-historical activity theory (Vygostky, 1978) identify the process of
'co-configuration of the object and the respective implementation of new tools' as crucial
to meaningful learning in human communities and networks (Kerosuo, et al. 2011). In the
"first generation" of activity theory (Vygotsky, 1978) interactions between people and the
material world are expressed with a triangular linkages between a subject, the involved
cultural components and the subject's response. The second generation (Engeström,
1987) expands this towards instruments, rules and division of labor (Engeström &
Sannino, 2010:6). Third generation of activity theory focuses on relations between
multiple activity systems (Sannino, 2011:3), expanding the unit of analysis accordingly
further (see Figure 2).
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Figure 2: Three generations of activity theory and their central concepts
Sources: Engeström (1987); Sannino (2011); Engeström & Sannino (2010)

In these models for activity systems (Figure 2) the node "subject" refers to 'individual or
subgroup whose position and point of view are chosen as the perspective of the analysis'
and "object" to '”problem space” at which the activity is directed' (Engeström & Sannino,
2010:6). This object is 'turned into outcomes with the help of ‘instruments’, that is, tools
and signs' (Ibid.). Object in its general form is connected to societal meanings, and
specifically to 'personal sense' (Ibid.). "Community" and "division of labor" refer to the
group sharing the object and their division of work and power, and finally "rules" to the
'regulations, norms, conventions and standards that constrain actions within the activity
system' (Ibid.). In a simplified form, development emerges in the zone of proximal
development (Engeström & Sannino, 2010) and conflicts are caused by contradictions
between the nodes and their involved actors. The contradictions in activity theory can
thus be perceived to be historical, and in order to indentify contradictions in a real activity
system, one must trace the history of the system. These contradictions need to be
resolved by working out qualitatively new types of models and concepts.
Dialectical learning process and expansive learning cycle:
In activity theory the main two epistemological principles 'stemming from the history of
activity theory' are 'double stimulation' and 'ascending from the abstract to the concrete'
(Sannino, 2011:18). These enable a dialectical learning process (Vygotski, 1978), in
which the questions are first reflected on the problem context itself, and then
collaboratively mediated upon with the help of external artifacts. These artifacts are
transformed into signs that can be reflected on the problem context again, continuing the
process iteratively. This type of iterative activity, in which the ideas develop from the
abstract to the concrete, can be considered as dialectical thinking (Engeström, 1987).
Such approach requires iterative approach in analysis and action. Expansive learning can
be described with "expansive learning cycle", which consists of the following phases: 1)
questioning, 2) analyzing, 3) modeling, 4) examining the model, 5) implementing the
model, 6) reflecting and consolidating (Engeström, 1987; as in Engeström & Sannino,
2010: 7). The expansive learning process is iterative by its nature, resembling many
process models in design management studies.
Collaborative design activity resembles expansive learning, in which the participants are
constantly developing the concept for their activity. Design thinking can be of help in this
transformation, as it has the 'creative power' to overcome impossibilities by 'better design
thinking' (with iterative and problem-based approach), by new integrations of signs,

Conference Proceedings

1149

Between a Problem Context and a Problem Setting:
Twofold reflection in Inter-professional design collaboration for sustainability

things, actions and environment (Buchanan, 1995: 19–20). Activity theory is grounded on
the notion of artifact-mediated activity (e.g. with tools and signs), and it focuses on
"learning-as-process" (Vygostky, 1978). It is based on dialectical logic and theoretical
generalization; identification, through experimentation and transformation. Such
dialectical materialism implies – fittingly to design – that human being, besides acquiring
knowledge, also produces and transforms culture. The studies of cultural-historical
activity theory (e.g. Vygostky, 1978) identify the process of 'co-configuration of the object
and the respective implementation of new tools' as 'crucial to meaningful learning in
human communities and networks' (Kerosuo, et al. 2011). These foundations help to
depict a general activity system for inter-professional design collaboration between
different epistemic traditions (see Figure 3).

Figure 3: Inter-professional collaboration as a third generation activity system

Already in Engeström's early view on activity theory (1987) the emergence of expansive
learning activity was seen as 'a consequence of historical transformations in work'
(Engeström & Sannino, 2010:3). Besides the participants' personal histories teams are
affected by an organizational and professional history (Engeström, 2008). Contradictions
emerge from the professional, epistemic backgrounds, practices and traditions that are
historical, and from the tools and processes emerging from each epistemic tradition and
frameworks, but also from the personal background and experience.

Two-fold reflection as a basis for co-creation
Transdisciplinary knowledge co-creation is a process in which the questions are first
reflected on the problem context itself and then collaboratively mediated upon with the
help of physical and conceptual artifacts. Such "double bind" can be associated with
collaborative, expansive learning (In Learning III by Bateson, 1972; As in Engeström &
Sannino, 2010: 5). Similarly as in design, "concepts" as external artifacts are crucial tools
or instruments in situating the related problems (see Figure 4).

Figure 4: Two-fold reflection; Double stimulation in expansive learning
Source: Developed from Laitinen (2010)
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In double stimulation, the first stimulus is the problem itself (Sannino, 2011:15) and the
second a "mediating artifact" that can give information about the problem. Hence, double
stimulation in the context of inter-professional design collaboration happens between the
understanding of the problem context (phase I) and the existing problem-solving setting
and the artifacts used in the activity (phase 2). In this process the participants utilize
artifacts (tools, methodologies & knowledge) emerging from their professional
background. In this mediation process these artifacts are turned 'into signs by filling them
with significant meaning' (Sannino, 2011:15), and used to situate the problem better.
Collaborative reflection can be perceived as a general scheme for transdisciplinary
design collaboration as well. The collaborators revisit their epistemic frontiers to redefine
their understanding of the problem. The framework for such design process should thus
emphasise at least the four different dimensions: 1) disciplinary competences, 2) skills to
synthesise and translate knowledge, 3) collaborative skills, and 4) (self-) management
(Marttila, 2011b). In inter-professional design education the emphasis is in developing a
proper culture for transdisciplinary interaction between the students, teachers and the
faculty.

Methodology and Case
Creative Sustainability Master’s Programme
Creative Sustainability (CS) is a new and multidisciplinary Master's Programme in Aalto
University, Helsinki, Finland, that begun as a major in 2010. Students of the programme
have their educational backgrounds (BA level) on various areas, and they are
accomplishing their Master’s degree in the fields of design, engineering, architecture, real
estate, and economics. The programme's identified competence areas include strong
professional knowledge, multidisciplinary approach, process management, design
thinking and systemic approach (see http://www.creativesustainability.info/). All the CS
students have attended to common introduction courses (6-10 total ECTS). During the
academic year (2010-2011) these students have also attended to complete modules (up
to 20 ECTS) that were engaging several professions in inter-professional teamwork (see
Table 2).
Table 2: General CS curriculum

Department and
degree program
MA in Design

MSc in Architecture
urban & building

MSc in Real Estate
MSc in Economics

Compulsory joint CS
studies
Intro courses
systemic thinking
sustainable mind-set
(10 ECTS)
As above
(10 ECTS)
As above
(10 ECTS)
Intro courses
(only 6 ECTS)

Compulsory studies
at own school

Content outside own
school, within CS

50 ECTS

As above
(30 ECTS)
As above
(20 ECTS)
As above
(12 ECTS)

32 ECTS

40 ECTS
48 ECTS

Modules by other
schools in CS prog.
(18 ECTS)

Many of these students are international and have been intentionally applying to
"multidisciplinary" programme abroad. This fact support the assumption that they
represent a group that is open to multidisciplinary or even transdisciplinary processes and
practices, and already in the beginning share strong interests regarding sustainable
design.
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Gathered data and the methods of analysis
The gathered data consists of student feedback given by students who are now studying
their second year in the programme. They are the first set of Master students taken to the
CS programme. In assessing the data, the focus is in understanding the programme
development, identifying different instruments useful for multidisciplinary and interprofessional design collaboration, and in creating a better understanding of sustainability
as the problem context. Furthermore, the aim is to use these findings to develop a model
and a framework for such activities (see Figure 5).

Figure 5: Activity system of inter-professional design collaboration in Creative
Sustainability (CS) Master’s Programme

Analysis is done according to the principles of activity theory approach, starting from
'questioning', then 'analyzing' and then reflecting this on the model (Engeström &
Sannino, 2010:7). The analysis, however, remains on a general level, not going into
depths of the differences in psychological or historical approaches. The main idea is to
showcase the approach for further research, and identify some of the potential
contradictions and conflicts, to be able to tackle them with proper strategies in the further
developments.

Analysis of The Data
Data and assessed questions
First question from the student feedback assessed in this analysis was inquiring why the
student chose to apply to CS. Of the thirteen respondents almost all (10/13) mentioned
the context of sustainability as one of their main motivation to apply in the first place. But
quite a few had their interest on "multidisciplinarity" as well (7/13). Many seem to refer
also to their personal or educational background.
Secondly, the students were asked to identify "meaningful" learning moments during their
first year in CS, and specify how they have affected your thinking. Shared introductive
courses (the main being about systems thinking and sustainable mind-set) were
perceived as the most meaningful (8/13). It is interesting that these courses were the
ones enabling systemic perspective and the emergence of shared problem space (as
language and tools start to adjust), setting the space for further dialogue and also
affecting to the choice of tools, sought outcomes and management of the processes
within teamwork.
Third question assessed was asking how the inter-professional collaboration had affected
one's personal, professional identity. Inter-professional collaboration was perceived as
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rather positive thing in general (8/13). However, the few disagreeing (2/13) were having a
rather opposite perception of it. The negative experiences were mostly related to the flow
of teamwork and the management of activities on the level of team or between the
participating programmes.

Contradictions emerging from the activity
As a second phase of the analysis the focus is to identify themes for emerging
contradictions within the activities (see Table 3). Contradictions here emerge from the
professional backgrounds, instruments and practices (historical), but not necessarily
because of students, perhaps rather also because teachers background (Marttila, 2011a).
Contradictions might be for example related to 1) objectives and outcomes (defining and
setting of problems), 2) Instruments (tools, language, signs), and 3) management (within
teams; between different schools).
Of the nodes within the activity system, main findings from the data orbit fittingly firstly
around the creation of a shared understanding of the objectives for the work, and how it is
a question of appreciation and understanding. Secondly the students emphasize
instruments, methods and language, and their differences between the fields and experts.
Lastly they mention management and self-management of the teamwork. Due the nature
of the activity (within university education) the relations to rules are rather clear, similarly
as to community. All of these contradictions are emerging from the relations between
different epistemic traditions and frameworks, but also personal experience and histories.
Table 3: Identified contradictions and areas for development

Contradiction and its related Example excerpt from the
actor (node in activity system) data:

Suggestions for development

Contradictions emerging
from the shared
understanding of the
object (of activity)

- “Initially frustrating”
- “Big differences even within
the same field”
- “Learning to appreciate
different points of views”

- Starting co-creation activities
quickly, to gather experience
- To discuss problem setting
sharing of tools, values,
definitions, language are
needed

Contradictions emerging
from the choice of
instruments and tools

- “Communicating ideas has
become more evident”
- “Discussions have increased
the critical thinking skills”

- Emphasis on skills for cooperation, skills for analysing
and synthesising
- Including systemic approach

Contradictions emerging
from the division of labor,
rules & community

- “Not discussing different
working methods of different
fields”
- “Not enough administrative
resources to manage the rich
content”

- Increasing transparency to
manage collaboration better

Generally students seem to like inter-professional collaboration as in CS, as it "broadens
your way of thinking and you are in constant learning", although it may be a long and
stressful process. The further development of instruments may help students to embrace
the transdisciplinary process from the beginning, to enable better negotiations of the
object and outcomes. Discussing and expanding the bottom actors in the model community and its practices and rules - also as an epistemic tradition and a collaborative
culture, can improve transparency for management, hence creating more trust among the
collaborators. Suggested developments are focused around collaborative processes.
Transparency helps to make visible the rules and division of labor implied by the
community and epistemic tradition. The instruments and language should be shared to
better mediate outcomes collaboratively and thus helping to set up the space for
transdisciplinary design dialogue.
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Discussion: Improving Collaborative Cultures
Managing inter-professional activities
Inter-professional production of new knowledge, 'however widely distributed, however
trans-disciplinary, however heterogeneous, however reflexive' must be managed
(Nowotny, et al. 2003:189). In the earlier studies regarding multi-professional
environmental research most of the thinking about transdisciplinary collaboration was
found to exist 'at the level of programme management' (Pohl, 2005:1159). Understanding
the shared design process is perhaps most necessary for the persons that try to facilitate
and manage the process. The findings support this hypothesis. There seems to exist two
approaches towards inter-professional design collaboration - people either like it or then
not. These approaches might be dictated by the types of people and their prior
experience, but also through the set-up of the collaboration, professional approaches,
choices of tools and management. To be able to tackle this binary approach, the
instruments for collaboration and its management should be openly discussed from the
beginning, and more open culture for collaboration becomes a necessity.
Crossing the epistemic boundaries means also dissolution of specialised knowledge.
However, sound disciplinary inputs are crucial if the research is to be meaningful. In fact
transdisciplinary research has the potential to stimulate innovation in the participating
disciplines (Wiesmann, et al. 2008:436; As in Kohtala & Marttila, 2012). Both 'fluidity' and
'stability' are requirements for future organizational transformation (Engeström, 2008). In
this process (student) teams are best understood 'in their specific activity contexts and
embedded in historical development of work' (Ibid.). In education such groups may act as
'crucial boundary-crossing change agent, carrying, translating and helping to implement
new ideas' between institutions and workplaces (Engeström & Sannino, 2010:13) and
improving the collaborative cultures.
Design know-how can be used as a method to develop transdisciplinary problem solving.
Due to its abilities to facilitate collaboration and creatively experiment and iterate, it is a
fitting approach to develop instruments and concepts as well. This, however, calls for
better understanding on the instruments used in translating the knowledge and managing
the work. Design methods for visualization, analysis and synthesis - through an iterative
process - can be of help in weaving together the different views and interests.

Activity theory as a tool for development
Achieving a truly theory-based rather than a theory-inspired development is difficult – but
desirable – to achieve a solid scientific basis for the action. Activity theory is grounded on
the notion of activity that is mediated by artifacts (tools and signs). Similarly, instruments
for epistemic translation and two-fold reflection help to facilitate transdisciplinary design
dialogue. Due to its connections to artifact mediated activity and expansive and
collaborative learning, activity theory is a fitting theoretical approach for studying interprofessional design collaboration.
Activity theory has been already utilized to study design process (Seitamaa-Hakkarainen
& Hakkarainen, 2001), or for developmental work research (Engeström, 1996) and in
(design) education (Seitamaa-Hakkarainen & Hakkarainen, 2011), but these earlier
findings on knowledge building process through an artifact mediated processes must be
adjusted to meet the horisontal setting for transdisciplinary collaboration. In interprofessional activities the setting is more equal. Hence, the management has to be more
open individual inputs. The co-creation of concepts and artifacts with expansive learning
approach can be perceived as such a self-enabling method for self-management and
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collaborative development. Hence, the focus in improving the process should be laid on
the following aspects, depicted in the suggested model for improvement (see Figure 6).

Figure 6. Developing activity system for transdisciplinary design collaboration

Activity theory is a fitting approach to analyze the development within such area as in CS,
since the setting is staged simple (rules, participation etc.), and can be easily modelled.
These models can be used to illustrate contradictions that may cause conflicts in the
interaction. The contradictions emerging from them depict the process of interprofessional collaboration well, and the initial findings seem to structure themselves
accordingly.
Furthermore, the tools for analysis in activity theory might be develop further into tools to
aid collaborators themselves. Expansive learning leads to new expanded objects and
patterns of activity oriented to the object (Engeström & Sannino, 2010:7). Hence, it can
be perceived as 'construction and resolution of successively evolving contradictions'
(Ibid.). However, as activity theory suggests further studies regarding the conflicts
emerging such collaboration require better understanding on the epistemic tradition at
hand, and also methods to reflect on personal histories.

Conclusions
In improving inter-professional design collaboration the focus should be in the activities
between the actors in the activity. Transdisciplinary, inter-professional collaboration
requires two-fold reflection and continuous iteration with phases for professional
contextualization and collaborative elaboration, and a dialogue between the different
epistemic frameworks and traditions. Activity theory and its models for activity systems
offer a concise way to analyze and understand such design collaboration. The creation of
shared understanding requires iteration based on trust between the participants.
Furthermore, the transparent setting of problem space, justification of the choices of
tools, and open management are needed. Only in this manner can the collaborators be
enabled to mediate collaboratively between their professional and shared understanding.
Hence, the setting for inter-professional design education should be 1) transdisciplinary
and real-life related, 2) based on trust and shared understanding, 3) open for challenging
and iteration, and 4) managed openly or collaboratively.
Design is a reflective practice (Schön, 1983) with practical aims, where existing
knowledge is iteratively reflected to new problem contexts. Collaborative, transdisciplinary
design dialogue is based on a continuous negotiation and learning processes. This article
outlined how activity theory might be a beneficial tool for analyzing inter-professional
design collaboration, and created an attempt to improve understanding on collaborative
knowledge creation. This knowledge can be used to improve the collaborative culture, to
develop better methods, tools and instruments for inter-professional design education,
and to improve the students’ ability to better self-enable and facilitate such co-creation
processes. Besides the theoretical implications and suggestions for practice, this paper
focused to illustrate and analyze data from an existing study programme in design, which
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aims into transdisciplinary approach in its teaching. A model for the activity system along
with a small data analysis was implemented to work as a foundation for further research
on the topic. The findings have implications on how further research should be
implemented, how teachers should set up the education, and also how design projects
and inter-professional collaboration for sustainability in general should be grounded,
taken through and analyzed.
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